Non-competitive inhibition of group I intron RNA self-splicing by aminoglycoside antibiotics.
Aminoglycoside antibiotics inhibit self-splicing of group I intron RNA in vitro at concentrations as low as 10(-6) M. The sites of interaction and the mechanism of inhibition have yet to be determined. A comparative study of inhibition by different 2-deoxystreptamine analogues reveals structural features of the aminoglycoside antibiotics required for their interaction and effect on group I introns. Complete antibiotic inhibition of the two steps of splicing was not reversed at high concentrations of guanosine, indicating a non-competitive inhibition. A mutant group I intron in which the conserved guanosine nucleotide of the G-binding site had been replaced by an adenosine, was sensitive to the antibiotics providing direct evidence that the antibiotics do not interact with the G-binding site in the same way as the guanine base. In addition kinetic analyses of the self-splicing process in the presence of antibiotic inhibitors supported a non-competitive mechanism of the mixed type for inhibition of the ribozyme.